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Magnetic Resonance Imaging of Syringomyelia 
Soichiro Hirata 1, Hitoshi Ishikawa 1, Kosaku Mizuno2 , Yosihiro Andoh 3 
Syringomyelia is a relatively rare spinal disease characterized by a slowly grow-
ing cavity inside the spinal cord. Seventeen patients (11 women and 6 men, 
mean age, 47.8 years) with syringomyelia were studied with respect to clinical 
characteristics and findings of magnetic resonance (MR) imaging in relation to a 
classification of etiology of syrinx. The study included a patient with probable 
neuroarthropathy in the shoulder due to the disease. Syrinxes were classified in 
five groups: communicating (6/17, 35.3%), idiopathic (5/17, 29.4%), post-
traumatic (3/17, 17.6%), tumoral (2/17, 11.8%), ~nd postarachnoiditis (1/17, 
5.9%) types. MR scanning was confirmed to be a potent tool in evaluation for 
syringomyelia. It provided information as follows: 1. morphology of the syrinx 
and involved cord, 2. the pathologic changes in the skull or spinal canal related to 
the syrinx (ex. Chiari type I malformation, intramedullary tumor), 3. the flow 
dynamics of fluid within the syrinx representing communication with subarach-
noid space or a neighboring cavity. 
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INTRODUCTION 
Syringomyelia is a chronic spinal 
cord disease with a relatively low in-
cidence. As the term syingomeyelia 
(from the Greek surigx, "tube" and 
muelos, "cord") implies, the pathology 
of syringomyelia is characterized by 
formation of a cavity within the spinal 
cord. Syringomyelia is usually con-
genital or acquired such as post-
traumaic, but may be idiopathic!). It 
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is well known, in orthopaedic fields, 
that the disease may present charac-
teristic clinical features of dissociated 
sensory disturbance (loss of pain and 
temperature senses but preservation 
of touch), amyotrophy, and neuroar-
thropathy (Charcot joints) at in-
volved neurotrophic segments. These 
clinical features are attributed to its 
intramedullary localization in the gray 
matter area behind the central canal. 
Although orthopaedic surgeonsiiave 
not paid much attention to the disease 
since it is intramedullary and has lit-
tle indication for orthopaedic treat-
ment, they should be conscious of its 
possibility when examining a patient 
with uncertain myelopathy. 
Until a decade ago, the diagnostic 
imaging of syringomyelia relied on 
computed tomography (CT) after 
myelography. Recently, magnetic re-
sonance (MR) imaging has become a 
primary tool to evaluate patients with 
spinal diseases. It can depict a mass 
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affecting the cord effectively and 
noninvasively regardless of location 
within the spinal canal. In case of 
syringomyelia, MR imaging has advan-
tage over CT in terms of providing in-
formation about extent and morphol-
ogy of the syrinx, and chan1es in sig-nal intensity of the cord 2 . More-
over, clinical trials using recent MR 
technique have unveiled the patho-
physiology of a certain form of the 
disease3 ,4) . 
In. the present study, 1 7 patients 
with syringomyelia diagnosed by 
means of MR scanning were retrospec-
tively studied. We present the clini-
cal characteristics of the patients and 
the findings of MR images in relation 
to a classification of etiology of 
syringomyelia. 
MATERIALS AND METHODS 
Seventeen patients (11 women, 6 
men) were referred to Ishikawa hos-
pi tal for MR imaging and were di-
agnosed as syringomyelia on the basis 
of their characteristic MR images with 
a intramedullary cavity containing 
fluid equivalent to the cerebrospinal 
Table 1. Clinical Characteristics of Patients Studied. 
Disease Classification Level of Classification 
Case Age/Sex Duration of Syrinx Syrinx of Cord Paralysis 
108 
(years) 
1 42/M 5 idiopathic 
2 61/M 25 communicating 
3 48/F 24 communicating 
4 47/F 2 posttraumatic 
5 SliM 6 idiopathic 
6 77/F 18 communicating 
7 28/F 8 idiopathic 
8 s8/F 30 communicating 
9 46/F 3 communicating 
10 47/M 5 idiopathic 
1 1 44/M posttraumatic 
12 311M 4 tumoral 
13 s3/F 7 communicating 
14 s7/F 9 idiopathic 
15 77/F 10 posttraumatic 
16 31 IF 25 tumoral 
17 14/F 13 postarachnoiditis 
D2-Dl0 
MO-Ml0 
C2-CS 
CS-C6 
C6 
C6-D4 
Dl0-L4 
C2-C7 
Cl -Dl 
C6-C7 
D7-D12 
D9-D12 
C4-D7 
D2-D6 
L2 
MO-C2 
C2-CS 
normal 
normal 
enlarged 
normal 
normal 
normal 
enlarged 
collapsed 
atrophic 
normal 
normal 
enlarged 
enlarged 
atrophic 
normal 
enlarged 
enlarged 
paraplegia 
hemiplegia 
monoplegia 
monoplegia 
diplegia 
paraplegia 
diplegia 
monoplegia 
monoplegia 
paraplegia 
paraplegia 
monoplegia 
paraplegia 
tetraplegia 
Classification of syrinx was referred to (1) in the references. For classification of cord, see 
text in Materials & Methods. Paralysis is as follows: monoplegia in cervical syrinx (case # 
3, 4, 10); paralysis of an upper extremity, monoplegia in thoracic or lumbar syrinx (case # 
11, 15); paralysis of a lower extremity, diplegia (case # 5, 9); paralysis of bilateral upper 
extremities. 
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fluid. All the patients were retro-
spectively studied. In 3 patients, in-
formation on clinical symptoms could 
not be extracted from the medical 
records. Clinical characteristics of 
the patients are summarized in Table 
1. The mean age at the time of pre-
sentation was 47.8 years (range, 14 
to 77 years). The symptoms varied 
from monoplegia to tetraplegia (Table 
1) . Tetraplegia not likely was to 
merely result from syringomyelia 
because the patient (case # 1 7 in 
Table 1) had operative history of 
arterio-venous malformation in the 
cervical cord. 
MR images of both sagittal and 
axial serial sections of the spinal cord 
were taken by using a superconduc-
tive MR imager (1.5-Tesla, Signa, GE 
Medical Systems). Each case under-
went MR imaging with either gradient 
field echo or fast spin echo in addition 
to routine conventional T1-weighted 
spin echo. 
The syrinxes were classified in 5 
groups, according to etiology, as pro-
posed by Barnett et all): 1. communi-
cating type; 2. idiopathic type; 3. post-
traumatic type; 4. postarachnoiditis 
type; 5. tumoral type. 
RESULTS 
1. Patients 
As Table 1 shows, communicating 
type (6/17, 35.2%, 5 women and 1 
man) was the most common with the 
highest age (mean, 57.2 years; range, 
48 to 77 years) and the longest dis-
ease duration (mean, 17.8 years; 
range, 3 to 30 years). 
Idiopathic type (5/17, 29.4%, 3 
men and 2 women) was the second 
most common type. The mean age 
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Fgiure 1. Advantages of MRI. 
(A) A sadittal MR section of the lum-
bar spine showed a very small syrinx 
(arrow) in the conus medullaris (1.5-
T. TRITE = 450115) (case # 15). 
which would never be visualized by 
CT. The signal intensity of the content 
was equivalent to that of cerebrospinal 
fluid. (8) A large syrinx in the cervic-
al cord on fast spin echo (1. 5 -T. 
TRITE = 3000/119) (case # 17). 
Note .a low intensity signal (arrow) 
within the cavity. which indicates flow 
dynamics of the fluid and communica-
tion with subarachnoid space. 
was 45.0 years (range, 28 to 57 
years) and the mean disease duration 
was 6.6 years (range, 5 to 9 years). 
There were no specific findings 
concerning age, disease duration and 
level of syrinx in posttraumatic 
(3/17, 17.6%), tumoral (2/17, 
11.8%), and postarachnoiditis (111 7, 
109 
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5.9%) types because of the small 
numbers of the patients In these 
groups. 
2. MR Imaging 
MR imaging was sensitive to depict 
even a very small syrinx (Figure 
1 A). . Syrinx was usually shown as a 
well-defined cavity having a uniform 
signal intensity equivalent to that of 
the cerebrospinal fluid. In some pa-
tients with a large syrinx, T2-weight-
ed images showed an absence of a 
high intensity signal within the cavity 
(Figure IB). This signal change was 
considered to reflect flow dynamics of 
the fluid with in the syrinx and indi-
cate that there was communication 
with the subarachnoid space, as sug-
gested previously by others2). 
The spinal cord was classified in 4 
groups, according to its morphology at 
the syrinx level as evaluated from 
axial MR sections2 ): 1. enlarged cord, 
. the cord is round and enlarged; 2. col-
lapsed cord, anteroposterior diameter 
of the cord is reduced; 3. atrophic 
cord, all diameters of the cord are re-
duced; 4. normal cord, size and out-
line of the cord are unchanged. 
There were 8 normal (47.1 %) and 6 
enlarged (35.3%) cords. The re-
maining syrinxes were classified as 2 
atrophic (11.8%) and 1 collapsed 
(5.9%) cords. No apparent correla-
tion was found between morphology of 
the cord and etiology of the syrinx. 
a. Communicating Type 
In all patients of communicating 
Fgiure 2. Communicating Syrinx and Chiari Type I Malformation. 
A long syrinx extending from upper cervical cord (A) down to lower thoracic 
cord (8) (FSE; TRITE = 30001119). (case # 2). (C) Chiari malformation (case 
# 9). Note herniation of cerebellar tonsils (arrow) at the foramen magnum and 
obstruction of the cisterna magna (TR/TE=450115). 
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type, a syrinx started from cervical 
cord. In 4 out of the 6 patients, a 
syrinx extended from cervical cord to 
thoracic cord. The mean vertical ex-
tent of a syrinx was 8.6 (range, 4 to 
1 7), as evaluated by the number of 
'osseous spinal bodies along with it. 
MR images of a representative case 
were shown in Figures 2A, 2B. The 
pathognomonic MR finding of this 
type was the presence of Chiari type I 
malformation at the craniocervical 
junction. There were ectopic cerebel-
lar tonsils at the foramen magnum and 
obstruction of the cisterna magna 
(Figure 2C). 
b. Idiopathic Type 
In idiopathic type, a syrinx with 
length over five spinal bodies was lo-
cated in thoracic cord (case # 1, 7, 
14 in the table), whereas a syrinx 
Fgiure 3. Tumoral Syrinx. 
MRI of Syringomyelia 
with length of 1 to 2 spinal bodies 
was located in cervical cord (case # 
5, 10, in the table). The mean ver-
tical extent of a syrinx was 4.8 
(range, 1 to 9) and significantly less 
than that of communicating type. 
c. Posttraumatic Type 
There were 2 patients with a small 
syrinx and 1 patient with a long-ex-
tending syrinx in posttraumatic type. 
The mean vertical exent of a syrinx 
was 3.0 (range, 1 to 6). 
d. Tumoral Type 
On MR images of a patient (case # 
16 in the table) with von Reckling-
hausen disease (neurofibromatosis) , 
multiple cysts at the craniocervical 
junction were depicted (Figure 3A). 
Gadoliriium-enhanced MR clearly exhi-
bited intramedullary tumor nodules 
(Figure 3B). The tumor's boundary 
(A). Multiple cavities of varying sizes were recognized at the craniocervical junc-
tion (case # 16). (8). With gadolinium-enhancement, neurofibroma nodules were 
well visualized. The boundary of the nodule behind the C3 body with the largest 
syrinx was evident (TR/TE=450115). 
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with the largest syrinx suggested that 
the syrinx was not secondary to de-
generation of the tumor but a true 
synnx. 
3. Neuroarthropathy 
. There was a patient (case # 2 in 
the table), who appeared to have had 
neuroarthropathy in the right shoul-
der. He did not have past or present 
history of diabetes mellitus or tabes 
dorsalis that is a common underlying 
disease of neuroarthropathy. He 
underwent hemiarthroplasty of the 
right shoulder diagnosed as osteoar-
thritis elsewhere 2 years before he 
was seen at Ishikawa hospital. A 
roentgenograph of his right shoulder 
at the time of presentation showed 
destruction of bony structure and re-
sultant upper migration of an implant 
(Figure 4), indicating that the pre-
vious diagnosis had presumably been 
neuroarthropa thy. 
DISCUSSION 
Syringomyelia develops after con-
genital conditions such as Chiari type 
I malformation or after trauma and 
can be associated with tumor 1 ) . 
Some reports have also suggested 
possible involvement of syringomyelia 
in the development of scoliosis in 
childhood 5,6) . Recent application of 
MR imaging has enabled to detect a 
syrinx effectively and noninvasively. 
This implies that MR Imaging is parti-
cularly useful in screening for sub-
clinical syringumyelia in patients who 
have risk factors such as spinal cord 
injury and malformation at the cra-
niocervical junction 7,8) Also, dy-
namic MR technique has been used for 
understanding of the pathophysiology 
of syrigomyelia with Chiari type I 
Fgiure 4. Neuroarthropathy. 
A roentgenograph of the shoulder 
treated by hemiarthroplasty on the 
basis of a diagnosis of osteoarthritis 
elsewhere 2 years before the presenta-
tion (see text) (case # 2). Note des-
truction of the acromioclavicular joint 
and resultant upper migration of an im-
plant, indicating that the previous di-
agnosis had presumably been neuroar-
thropathy due to syringomyelia. 
malformation 3,4) . 
In the present study, 1 7 patients 
with syringomyelia were investigated 
regarding clinical characteristics and 
MR imaging in relation to the etiology 
of syrinx. Syrinxes were classified 
into 5 groups; communicating, 
idiopathic, posttraumatic, tumoral, and 
postarachnoiditis types. Although 
patients' age, disease duration, and 
levels of syrinx varied greatly among 
all patients studied, there were some 
type-related inclinations in communi-
cating type. The patients' age was 
the highest with the longest disease 
duration. A syrinx started from up-
112 Bulletin of Allied Medical Sciences, Kobe 
per cervical cord in all patients and 
extended down to thoracic or lumbar 
cord in two thirds of the patients. 
These findings of communicating type 
were not previously reported. Furth-
er investigation is required to specify 
clinical characterization of this type. 
MR imaging is now known to be a 
powerful tool for spinal lesions. We 
confirmed potency of MR imaging in 
'detecting a very small syrinx (Figure 
lA) as well as a long-extending 
syrinx (Figure 2A, 2B). One of 
advantages of MR imaging in syringo-
myelia is its capability of showing 
pathologic changes associated with 
syrinx which may determine the etiol-
ogy. MR imaging revealed frequent 
association of syrinx with herniation 
of cerebellar tonsils at the foramen 
magnum In communicating type 
(Figure 2C). Also, tumors at the 
craniocervical junction were well 
visualized by enhancement with gado-
linium (Figure 3B). In addition to 
the advantages described above, MR 
imaging gave information on the 
pathophysiology of some syrinxes. A 
hypointense signal within a large 
synnx (Figure IB) probably re-
flected flow dynamics within the cav-
ity and may have indicated com-
munication of the syrinx with the sub-
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arachnoid space. This finding was 
previously observed in pulsatile 
syrinx2 ) . MR imaging provides such 
useful information on syrinx as above 
and is a necessary tool to evaluate pa-
tients with syringomyelia. 
Syringomyelia is one of three major 
diseases known to cause neuroarthro-
pathy. About a quarter of affected 
individuals develop this destructive 
joint disease9 ). The others are tabes 
dorsalis and diabetic neuropathy that 
commonly affect a lower extremity. 
In contrast, syringomyelia has a dis-
tinct predilecion for an upper extrem-
ity, particularly for the shoulder. 
The present case with failed arthro-
plasty in the shoulder had a long-ex-
tending syrinx in almost entire cord 
and ,manifested hemiplegia on the ipsi-
lateral side. Osteoarthritis of the 
shoulder joint is generally unusual in 
the absence of trauma. From these 
points, there seemed to be no doubt 
that the previous diagnosis had not 
been osteoarthritis but neuroarthro-
pathy in the shoulder due to syri-
gomyelia, for which hemiarthroplasty 
was contraindicated. MR ImagIng 
would have led to correct diagnosis 
and have avoided the unnece.ssary 
surgery. 
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